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[57] ABSTRACT 

In a sound volume setting device for a portable telephone 
which can exchange messages through a public base station 
and which can exchange messages through a home tele- 
phone as a base station, a service detector for detecting 
whether the portable telephone is under the service of a , 
public base station or under the service of a base station of 
a home telephone is provided so as to always search the 
service state, and adjust the amplifications of an amplifier for 
a receiving speaker and an amplifier for a calling speaker 
automatically using an operating portion, to thereby set the 
volumes of a catling sound and a receiving speech sound at 
proper values in accordance with the service state. 

12 Claims, 3 Drawing Sheets 



1 



>- SWITCH 



14 



SYNTHESIZER 



^ FILTER 



10 




AMP 



11 



13 



Q 
O 

H s 



16 



23 





SSOR 






LULU 












11 






U.Q. 





CPU 



I 



OPERATION PORTION 

5 

24 



18 



MIC 



20 



RECEIVING 
SPEAKER 



CALLING 
SPEAKER 



22 



11/10/2003, EAST version: 1.4.1 



U.S. Patent 



Apr. 4, 2000 



Sheet 1 of 3 



6,047 




11/10/2003, EAST version: 1.4.1 



U.S. Patent 



Apr. 4, 2000 



Sheet 2 of 3 



6,047,195 



FIG. 2 



( START ) 



SEARCH CONTROL CHANNEL 




ST13 
ST14 

ST15- 
ST16- 



INDICATE IN SERVICE OF 
PUBLIC BASE STATION 




ESTABLISH RADIO LINK 



SET CALLING 
SOUND LEVEL CSpb 



OUTPUT CALLING SOUND 




STOP CALLING SOUND 




ST22 

HOME^^~~^ N 
BASE STATION? 



INDICATE IN SERVICE OF 
HOME TELEPHONE 




ESTABLISH RADIO LINK 



I 



ST26 



SET CALLING 
SOUND LEVEL CShm 



OUTPUT CALLING SOUND 



ST27 




ST29 



STOP CALLING SOUND 



SET RECEIVING SPEECH 
SOUND LEVEL RSpb 




SET RECEIVING SPEECH 
SOUND LEVEL RShm 













ST30 



( END ) 



11/10/2003, EAST version: 1.4.1 



U.S. Patent 



Apr. 4, 2000 



Sheet 3 of 3 



6,047,195 



FIG. 3 
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SOUND VOLUME SETTING DEVICE FOR A service state so as to automatically setting the volume of a 

PORTABLE TELEPHONE calling sound and/or a receiving speech sound in accordance 

with the service state. 

BACKGROUND OF THE INVENTION the above sound volume setting device according to the 

Tlie present invention relates to a sound volume setting ' VTOscni invention preferably, the sound volume setting 

device for automatically adjusting a volume of a calling ^^^^ ^ ^^^^ ^^t" 

sound and a receiving speech sound of a portable telephone ^<^1™^ a receiving speech sound large when the portable 

which can communicate through a public base station (cell telephone receives a pubhc base station, 

station) or a base station of a home telephone. Examples of In the above sound volume setting device according to the 

telephones to which the present invention can be applied are present invention, preferably, the sound volume setting 

PHS (Personal Handy-phone System) terminals, cellular means sets the volume of a calling sound large and the 

cordless telephones, and so on. volume of a receiving speech sound small when the portable 

Conventionally, a PHS portable telephone is capable of telephone receives a home telephone as a home base station, 

communicating with a remote person through the nearest Accordiiig to the present invention, a sound volume 

public base station outdoors, and through a home telephone setting device for a portable telephone which can exchange 

as a home base station indoors. Generally, a PHS portable messages through a public base station and which can 

telephone automatically informs a system at all times, exchange messages through a home telephone as a home 

through a control channel, of the service area where the PHS base station, comprises: a service detection means operat- 

telephone is by using data such as ID. In some cases, PHS 20 ^^^^ ^" ^^^^^ ^ public mode for detecting whether the 

telephones give information to each other. portable telephone is in a service area of a public base station 

Since a user carries a PHS porable telephone when the '^'^^^ ^ ^^"^^ detecting whether the portable 

user uses it outdoors, the user usually sets its calling sound telephone is in a service area of a home telephone as a home 

small, while, since the user often separates the telephone ^^^^^on or not; and a sound volume setting means for 

from the user's body when the user uses it indoors, the user 25 automatically setting the volume of a calhng sound and/or a 

sets the calling sound large. In addition, since a large noise receiving speech sound in accordance with the operating 

often comes from surroundings (back noise) outdoors, the detection means, 

user generally sets the volume of its receiving speech sound In the above sound volume setting device according to the 

large, and since it is often calm indoors, the user generally present invention, preferably, the sound volume setting 

sets the volume of the receiving speech sound small. 30 nieans sets the volume of a calling sound small and the 

In addition, as a conventional technique to adjust the ^ receiving speech sound large when the service 

volume of a receiving speech sound automatically, there is detection means is set m the pubhc mode, 

a method where the sound volume of surrounding noises is In the above sound volume setting device according to the 

detected, and the volume of a receiving speech sound is present invention, preferably, the sound volume setting 

adjusted automatically in accordance with the detection 35 means sets the volume of a calling sound large and the 

sigaal. volume of a receiving speech sound small when the service 

In addition, as for the adjustment of the volume of a detection means is set in the home mode, 

\ f \ ^ i-T* calling sound, there is a method of increasing the sound In the sound volume setting device for a portable tele- 

V/ ^ ' / ,U volume as time passes, that is, as the number of times of a phone having such a configuration as mentioned above, the 

calling sound increases. sound volume is set automatically, so that it is not necessary 

However, as mentioned above, it is very troublesome to ^ "^^^ ^^Jt^^^ *he sound volume manually every time 

set the volume of a receiving speech sound and the volume surroundmgs change unlike the conventional case; 

of a calling sound manually on all such occasions outdoors ^ ^^at the user can obtam a portable telephone convenient 

and indoors. In addition, there has been a problem that the m use. 

method where the sound volume of surrounding noises is BRIEF DESCRIPTION OF THE INVENTION 
detected requires a large device and a high cost, and a 

method of inaeasing the volume of a calling sound as time FIG. 1 is a block diagram illustrating the configuration of 

passes causes a trouble such as a nuisance to others when a sound volume setting device for a portable telephone; 

there is a call in the crowd. FIG. 2 is a flow chart showing a method to set the volumes 

of a calling sound and a receiving speech sound automati- 

SUMMARY OF THE INVENTION ^ally; and 

Taking the foregoing problems into consideration, the FIG. 3 is a flow chart showing another method to set the 

present invention has an object to provide a sound volume volumes according to the invention, 

setting device for a portable telephone for setting the vol- 55 

umes of a receiving speech sound and a calling sound to DEI AILED DESCRIFI ION OF 1 HE 

proper values automatically in accordance with the change PREFERRED EMBODIMENl^ 

of surroundings between outdoor and indoor. An embodiment of the present invention will be described 

In order to achieve the foregoing object, according to the with reference to the drawings. FIG, 1 is a block diagram 

present invention, a sound volume setting device for a 60 illustrating the configuration of a sound volume setting 

portable telephone which can exchange messages through a device for a portable telephone according to the present 

public base station and which can exchange messages invention. As illustrated, this portable telephone has an 

through a home telephone as a home base station, comprises: antenna 1, a switch 2, a filter 3, an amplifier 4, a mixer 5, a 

a service detection means for detecting whether the portable filter 6, a mixer 7, an amplifier 9, a filter 10, an amplifier 11, 

telephone is in a service area of a public base station or in 65 a mixer 12, an amplifier 13, a synthesizer 14, a modem 15, 

a service area of a home telephone as a home base station; a frame processor 16, a codec 17, a microphone 18, an 

and a sound volume setting means for always searching a amplifier 19, a receiving speaker 20, an amplifier 21, a 
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calling sound speaker 22, a CPU (Central Processing Unit) After that, in the condition where the CPU 23 is set in the 

23, and an operating portion 24. dual mode, the CPU 23 sets the volximes of the caljingsound 
The antenna 1 serves to make communication with a ^^^^ receiving speech sound automaticaUy into the pre- 

public base station and a home telephone as a home base determmed values every tmie when the portable telephone 
station. The switch 2 serves to change over the operation 5 changes its place to the service area of a pubhc base staUon 

, n . , L , , . - J or the service area of a base station of a home telephone, 

mode of the antenna 1 between transmission and reception. p,^,,,,^ ^„ ^^e dual mode executed in the CPU 23 will be 

A reception signa received by the antenna 1 passes the described with reference to FIG. 2. 

switch 2 and the filter 3 and is amphfied in the amplifier 4. 2 is a flow chart to set the volumes of the calling 

-nien, the signal is subjected to first frequency convers^^^ ^^^^ ^^^.^^ ^^^^^ automatically, ^fhe 

the mixer 5 with a frequency generated from the synthesizer lO ^^^^ ^ ^^^^^^^^ ^ accordance with a 

14. The converted signal passes the filter 6, and is subjected p^gram. The CPU 23 always searches a control channel (or 

to second frequency conversion m the mixer 7. The con- jj^^ information from the modem 15 and so 

verted signal from the mixer 7 passes the filter 8 is amplified ^j^^^^ monitors whether a public base 

in the amplifier 9, and demodulated in the modem 15^ The ^^^^^^ connection (Step ST12), or a base station of a 
demodulated reception signal is processed frame by frame 15 ^^^^ telephone is in connection (Step ST22). 

by the frame processor 16, decoded in the codec 17, and «7u *u . ui * i u • • *u • f 

^ , AC .1* . . 1 .1. i_ When the portable telephone is in the service area of a 

outputted as sound from the receiving speaker 20 through ui- u ; *u ^ i u i r *u ui- u 

*^ ^„ ^ ^ ^ public base station, the control channel of the public base 

the ampUher IV, ^^^^.^^ ^ connected in Step STU, so that the CPU 23 makes 

An aural signal outputted from the microphone 18 is an indicator (not-shown) of the operating portion 24 indicate 

encoded m the codec 17, processed frame by frame by the ^^e public base station (Step ST13), monitors whether there 

frame processor 16, and modulated m the modem 15. The ^all or not (Step ST14), and the loop of the Steps STll 

modulated transmission signal is amphfied in the amplifier to 14 is repeated tiU a caU arrives. Upon arrival of a call, the 

13. converted into an output frequency by the mixer 12, CPU 23 estabUshes a radio link (Step ST15), sets the calhng 

amplified in the amplifier (power amphfier) 11, and output- sound level (CS.^,) small because the control channel (or ID) 

ted through the filter 10, the switch 2 and the antenna 1. belongs to a public base station (Step ST16), and outputs the 

^ The portable telephone communicates at all times with a calling sound out of the calling sound speaker 22 through the 

public base station or a base station of a home station amplifier 21 (Step ST17). The calling sound is outputted till 

through the antenna through a control channel so as to off-hook (Step ST18), and stops the output of the calhng 

inform the system of its existing place (service area). The sound at the time of off-hook (Step ST19). Next, the 

CPU 23 controls the synthesizer 14, the modem 15, the receiving speech sound volume (RS^) is set large (Step 

frame processor 16 and the codec 17 and controls the whole ST20), so that talk is made through the receiving speaker 20 

of the portable telephone in accordance with a signal from and the amplifier 19. 

the operating portion 24. On the other hand, when the portable telephone is in the 
The CPU 23 is set in a search mode by the operating 35 service area of a home telephone, the control channel of a 

portion 24. The search mode includes a public mode to base station of the home telephone is connected in Step 

search the service area of a pubhc base station, a home mode STll, so that the CPU 23 makes the indicator (not-shown) 

to search the service area of a base station of a home of the operating portion 24 indicate the home telephone 

telephone, and a dual mode to search both the service areas. (Step ST23), monitors whether there is a call or not (Step 

The CPU 23 searches a control channel of a public base STO), and the loop of the Steps STll, 12, and 22 to 24 is 

station when the public mode is set up, searches a control repeated till a call arrives. Upon arrival of a call, the CPU 23 

channel of a home base station when the home mode is set establishes a radio Unk (Step ST25), sets the calling sound 

up and searches both the control channels alternately when level (CS;,^) large because the control channel (or ID) 

the dual mode is set up, and waits a call. belongs to a home telephone (Step ST26), and outputs the 
A calling sound is outputted from the calling sound 45 calling sound out of the calling sound speaker 22 through the 

speaker 22 through the amplifier 21. The amphfier 19 for the amplifier 21 (Step ST27). The calling sound is outputted till 

receiving speaker 20 and the amplifier 21 for the calling off-hook (Step ST28), and stops the output of the calling 

sound speaker 22 are amplifiers the ampUfication of which sound at the time of off-hook (Step ST29). Next, the 

can be changed and adjusted through the operating portion receiving speech sound volume (RS^^) is set small (Step 

24. The operating portion 24 has an indication lamp (not- ^ ST30), so that talk is made through the receiving speaker 20 
shown) for indicating a reception mode (showing which is through the amplifier 19. 

received, a pubhc base station or a base station of a home In the above mentioned method, the calling sound level 

telephone), and an operation button (not-shown) for setting and the receiving speech sound level are set upon receiving 

the respective amphfications of the amplifiers 19 and 21. of calling. Alternately, according to the invention, the caUing 
The amplification of the amplifier 19 of the receiving 55 sound level and the receiving speech sound level may be set 

speaker 20 can be set through the operating portion 24 in before receiving of a call as shown in FIG. 3. In this method, 

communication with a public base station and in commu- a control channel is searched always on the basis of infor- 

nication with a home base station, independently of each mation from the modem 15 (step 11). It is monitored 

other. The amplification of the amplifier 21 of the calling whether a public base station is in service (step 12) or a 
sound speaker 22 can be set in the same manner. In advance, 60 home base station is in service (step 22). 

a user operates the operating portion 24 to properly set the When the portable telephone is in service area of the 

calhng sound level (CS^^ and CS^^) and the receiving pubfic base station, a calling sound level (CS^) is set small 

speech sound lev el (RS^^ and RS^^^). Preferably, the calling while a receiving speech sound level (RS^^) is set large (step 

sound CS^fc is set small and the receiving speech sound RS^^ 31). On the other hand, when the portable telephone is in 
is large in communication with a public station, while the 65 service area of the home base station, a calling sound level 

calhng sound CS;,^ is large and the receiving speech sound (CS;^) is set large while a receiving speech sound level 

RS;^^ is small in communication with a home base station. (RS^^) is set small (step 32). 
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As mentioned above, when the portable telephone is used 
only outdoors, the portable telephone naay be used in the 
public mode. In the same manner, when the portable tele- 
phone is used only indoors, the portable telephone may be 
used in the home mode. When the portable telephone is set 5 
in the public mode or the home mode, the CPU 23 obeys the 
set mode, or sets the amplifications of the amplifier 19 and 
the amplifier 21 in accordance with a control channel (or ID) 
in the above-mentioned manner. Therefore, in the public 
mode, the calling sound is outputted in a small volume, and lO 
the receiving speech sound is outputted in a large volume. In 
the home mode, the calling sound is outputted in a large 
volume, and the receiving speech sound is outputted in a 
small volume. 

As has been described above, according to this ^5 
embodiment, the calling sound is outputted in a small 
volume and the receiving speech sound is outputted in a 
large volume in a service area of a public base station 
(outdoors) where surrounding noises are comparatively 
large and where a user usually has the portable telephone 20 
with him. On the contrary, the calling sound is outputted in 
a large volume and the receiving speech sound is outputted 
in a small volume in a service area of a base station of a 
home telephone (indoors) where surrounding noises are 
comparatively small and where usually a user does not have ^5 
the portable telephone with him. The above setting is 
performed automatically, and it is not necessary for a user to 
adjust the sound volume manually in accordance with sur- 
roundings in use unlike the conventional case. It is therefore 
possible to provide a portable telephone convenient in use. 

As has been described above, according to the present 
invention, superior effects can be expected as follow. 

Since the sound volume is set automatically in accordance 
with a service area, it is not necessary for a user to adjust the 
sound volume manually in accordance with surroundings in 
use every time when the surroundings change unhke the 
conventional case, and it is possible to provide a portable 
telephone convenient in use. 

Since the calling sound is set in a small volume and the 40 
receiving speech sound is set in a large volume in a service 
area of a public base station (indoors) where surrounding 
noises are comparatively large and where a user usually has 
the portable telephone with him while the calling sound is 
set in a large volume and the receiving speech sound is set 45 
in a small volume in a service area of a base station of a 
home telephone (indoors) where surrounding noises are 
comparatively small and where usually a user does not have 
the portable telephone with him, talk can be made outdoors 
with a proper receiving speech sound without giving trouble jq 
to others, and indoors with a proper receiving speech sound 
without missing the calling sound. 

What is claimed is: 

1. A sound volume setting device for a dual mode portable 
telephone which can exchange messages through a public 55 
base station when outdoors and which can exchange mes- 
sages through a home telephone as a base station when 
indoors, said device comprising: 

a service detection means for detecting whether said dual 
mode portable telephone is in an outdoor service area go 
of a public base station or in an indoor service area of 
a home telephone as a base station, the service detec- 
tion means alternately searching between both the 
public base station and the home telephone as a base 
station; and 65 
a sound volume setting means for always searching a 
service area state indicating a service area that the dual 



mode portable telephone is in so as to automatically set 
al least one of a volume level of a calling sound and a 
volume level of a receiving speech sound in accordance 
with the service area that the dual mode portable 
telephone is in as determined by said service area state 
that is detected. 

2. A sound volume setting device for a dual mode portable 
telephone according to claim 1, wherein said sound volume 
setting means sets the volume level of said calling sound 
small and the volume level of said receiving speech sound 
large when said dual mode portable telephone is in an 
outdoor service area of a public base station. 

3. A sound volume setting device for a dual mode portable 
telephone according to claim 1, wherein said sound volume 
setting means sets the volume level of said calling sound 
large and the volume level of said receiving speech sound 
small when said dual mode telephone is in an indoor service 
area of a home telephone as a base station. 

4. A sound volume setting device for a dual mode portable 
telephone which can exchange messages through a pubhc 
base station when outdoors and which can exchange mes- 
sages through a home telephone as a base station when 
indoors, said device comprising: 

a service detection means operable in either one of a 
public mode for detecting whether said dual mode 
portable telephone is in an outdoor service area of a 
pubhc base station or not, and a home mode for 
detecting whether said dual mode portable telephone is 
in an indoor service area of a home telephone as a base 
station or not, the service detection means alternately 
searching between both the pubhc base station and the 
home telephone as a base station; and 

a sound volume setting means for automatically setting at 
least one of a volume level of a calling sound and a 
voliune level of a receiving speech sound in accordance 
with the service area that the dual mode portable 
telephone is in as determined by the operating mode of 
said service detection means that is detected. 

5. A sound volume setting device for a dual mode portable 
telephone according to claim 4, wherein said sound volume 
setting means sets the volume level of said calling sound 
small and the volume level of a receiving speech sound large 
when said service detection means is set in said public mode. 

6. A sound volume setting device for a dual mode portable 
telephone according to claim 4, wherein said sound volume 
setting means sets the volume level of said caUing sound 
large and the volume level of a receiving speech sound small 
when said service detection means is set in said home mode. 

7. A dual mode portable telephone device which can 
exchange messages through a pubhc base station when 
outdoors and which can exchange messages through a home 
telephone as a base station when indoors, said device 
comprising: 

a service detection means for detecting whether said dual 
mode portable telephone is in an outdoor service area 
of a pubhc base station or in an indoor service area of 
a home telephone as a base station, the service detec- 
tion means alternately searching between both the 
public base station and the home telephone as a base 
station; and 

a sound volume setting means for always searching a 
service area state indicating a service area that the dual 
mode portable telephone is in so as to automatically set 
at least one of a volume level of a caUing sound and a 
volume level of a receiving speech sound in accordance 
with the service area that the dual mode portable 
telephone is in as determined by said service area state 
that is detected. 
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8. A dual mode portable telephone device according to 
claim 7, wherein said sound volume setting means sets the 
volume level of said calling sound small and the volume 
level of said receiving speech sound large when said dual 
mode portable telephone is in an outdoor service area of a 5 
public base station. 

9. A dual mode portable telephone device according to 
claim 7, wherein said sound volume setting means sets the 
volume level of said calling sound large and the volume 
level of said receiving speech sound small when said dual lo 
mode portable telephone is in an indoor service area of a 
home telephone base station. 

10. A dual mode portable telephone device which can 
exchange messages through a public base station when 
outdoors and which can exchange messages through a home is 
telephone as a base station when indoors, said device 
comprising: 

a service detection means operatable in either one of a 
public mode for detecting whether said dual mode 
portable telephone is in an outdoor service area of a 
public base station or not, and a home mode for 
detecting whether said dual mode portable telephone is 



195 
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in an indoor service area of a home telephone as a base 
station or not, the service detection means alternately 
searching between both the public base station and the 
home telephone as a base station; and 
a sound volume setting means for automatically setting at 
least one of a volume level of a calhng sound and a 
volimie level of a receiving speech sound in accordance 
with the service area that the dual mode portable 
telephone is in as determined by the operating mode of 
said service detection means that is detected, 

11. A dual mode portable telephone device according to 
claim 10, wherein said sound volume setting means sets the 
volume level of said calling sound small and the volume 
level of a receiving speech sound large when said service 
detection means is set in said public mode. 

12. A dual mode portable telephone device according to 
claim 10, wherein said sound volume setting means sets the 
volume level of said calling sound large and the volume 
level of a receiving speech sound small when said service 
detection means is set in said home mode. 
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